Dynamic processes of exciton localization in a CdSeo. &SO& II-VI mixed semiconductor have been studied by time-resolved photoluminescence.
of the observed exciton-lifetime behavior.
The effects of the random potential fluctuations, which arise from local compositional Auctuations, on exciton luminescence in mixed semiconductor alloys have been investigated by a number of authors. ' Alloy disorder causes linewidth broadening in exciton emission spectra, which is a consequence of the exciton localization in random potential wells induced by compositional Auctuations. Studies on the exciton-one-LO-phonon band luminescence show that the exciton luminescence line narrows when the excitation energies are tuned below a critical energy E, , which has been taken as evidence for an effective mobility edge in the Mott-Anderson picture of localization. The origin for the observed phenomenon was thought to be that an exciton created at a point where its energy is greater than E,~will quickly transfer to lowerenergy sites by phonon emission and an exciton created below E, will decay resonantly on the same site. Timeresolved emission spectra of the one-LO-phonon band also showed that the spectral peak position shifts toward lower emission energies as the delay time increases when the excitation energies are tuned into the zero-phonon-exciton emission band. The spectral shift with delay time becomes more pronounced for higher excitation energies, However, the dependence of the exciton localization radius on the localization energy has never been investigated, which is in fact very important for the understanding of the dynamic processes of exciton localization in disordered systems. In this paper, we found in a CdS05Se05 mixed crystal that the dependence of the exciton transfer rate on the localization energy depicts a power-law behavior near the mobility edge, which is caused predominantly by changes in the exciton localization radius. Such behavior is analogous to that of localized carriers in the MottAnderson localization model. ' The emission spectralpeak position shift with delay time can also be fully understood in terms of our interpretation and is to be shown as a natural consequence of the localization energy dependence of the exciton lifetime. Fig. 3 . We think this is a direct consequence of the fact that, at energies close to the mobility edge, the exciton localization radius diverges according to the power law a(E) -(E E) ' (E -E ), (2) t«+a(E -E) ' (E~E ), In the following, we show that the exciton luminescence spectral shift with delay time is correlated to the observed exciton lifetime behavior. In Fig. 4 , we plot measured spectral peak positions at different delay times (illustrated by solid circles), which is determined by assuming the 1uminescence intensity in the vicinity of the peak position (within a few meV) follows a Gaussian distribution. From Fig. 4 
Here we have assumed that the linewidth of the exciton transition is independent of delay time, which is consistent with experimental results shown in Fig. l. (dr/dE)E can be obtained from Eq. (I). Equation (7) is plotted in Fig. 4 
